The new lysianassoid amphipod family Hirondelleidae is established and the deep-sea scavenging genus Hirondellea is reported from Australian waters for the first time. 
Introduction
The hirondelleids are a world-wide group of deep-sea scavenging lysianassoid amphipods. There are currently 16 species in the family, but as the deep-sea is explored further it is highly likely that more species will be described. Based on their mouthpart morphology hirondelleids appear to be unspecialised scavengers whose relationship to other members of the lysianassoid group is not clear. In this paper we establish the family Hirondelleidae, report hirondelleids from Australian waters for the first time and describe five new species. We also transfer Anonyx wolfendeni Tattersall, 1909 into Hirondellea.
Materials and methods
The descriptions were generated from a DELTA database (Dallwitz 2005) to the hirondelleid species of the world. The material used in this study was collected by the New South Wales Fisheries Research Vessel Kapala, the Museum Victoria SLOPE project (Poore et al. 1994 ) and the Australian Museum SEAS project (Lowry & Smith 2003) . Material is lodged in the Australian Museum, Sydney (AM) and Museum Victoria, Melbourne (MV). Standard abbreviations on the plates are: A, antenna; C, coxa; E, epistome; EP, epimeron; G, gnathopod; H, head; MD, mandible; MX, maxilla; MP, maxilliped; P, pereopod; T, telson; U, uropod. Maxilla 1 setal-tooth classification follows Lowry & Stoddart (1990 , 1992 , 1995 . The genus Hirondellea was named for the Hirondelle, the research ship of Prince Albert the 1 st , which made an immense contribution to marine taxonomy in the late (1885-1888) 19 th century. The species in this paper are similarly named after scientific research ships.
Hirondelleidae fam. nov. Diagnostic description. Head exposed, much deeper than long, not extending much below insertion of antenna 2, without cheek notch. Antennae calceoli present in male, absent in female. Antenna 1 with callynophore in male and female; accessory flagellum article 1 forming a cap partially covering callynophore. Antenna 2 peduncular article 3 without distal hook. Epistome and upper lip separate. Mouthpart bundle subquadrate. Mandible incisors well developed, symmetrical, convex, smooth; left lacinia mobilis rod-like, right lacinia mobilis absent; accessory setal row with 5 or less robust setae, with distal setal tuft; molar a setose tongue, occasionally with small triturating surface, or large flap-like, weakly setose; palp inserted approximately midanteriorly. Maxilla 1 inner plate with 2 apical pappose setae, one very broad at base; outer plate with setal-teeth in 7/4 arrangement (or rarely in 8/3 crown arrangement); setal-teeth large; setal-tooth 6 slender, setal-tooth 7 slender, slightly or strongly displaced from setal-tooth 6; palp large, with apical robust setae and subterminal lateral notch. Maxilla 2 inner plate significantly shorter than outer plate, without oblique row of facial setae. Maxilliped coxa and basis normal; outer plate medial setae small, blunt or beadshaped, outer plate without apical setae; palp 4-articulate, article 4 well developed.
Gnathopod 1 subchelate or parachelate; coxa large but shorter than coxa 2 and tapering distally, or reduced; merus and carpus not rotated; ischium short; carpus short; propodus large; dactylus slightly curved. Gnathopod 2 coxa large, subequal in size to coxa 3; carpus rectolinear or rectangular, with palmate setae; propodus rectangular, with palmate setae; dactylus minute. Pereopods all simple; distal spurs absent. Pereopod 4 coxa with well developed posteroventral lobe. Pereopod 5 coxa anterior and posterior lobes subequal. Pereopod 6 coxa posterior lobe slightly deeper than anterior lobe, or much deeper than anterior lobe.
Uropod 2 inner ramus with or without constriction. Uropod 3 rami biramous. Telson cleft. Type genus. Hirondellea Chevreux, 1889. Generic composition. Monogeneric. Remarks. Most, if not all, hirondelleids are deep-sea scavengers. Seven of the 16 known species have been taken in baited traps. Significant modifications among scavenging lysianassoids include a fully developed 2-field callynophore in males and females, a setose tongue molar, a reduced inner plate on maxilla 2, bead-like setae on the outer plate of the maxilliped and a reduced first coxa. Most hirondelleids have a basic 7/4 setal-tooth arrangement on maxilla 1 outer plate. This is unusual among lysianassoid scavengers. Other lysianassoid scavengers have a modified 6/5 setal-tooth arrangement (tryphosines), an 8/3 crown arrangement (eurytheneids) or a 7/4 crown arrangement (uristids). Outside the lysianassoid group hirondelleids share the 7/ 4 setal-tooth arrangement with stegocephalid amphipods. The only other scavenging lysianassoid family with this type of arrangement is the scopelocheirid amphipods. Among non-scavenging lysianassoid families the 7/ 4 setal-tooth arrangement is found in the Aristiidae, lepidepecreellids and pachynids.
Family level taxa with a setose-tongue molar and bead-shaped setae on the medial margin of the outer plate of the maxilliped include the Alicellidae, cyclocarids, Endevouridae, Eurytheneidae, Hirondelleidae, Lysianassidae, Opisidae and Uristidae. Among these families the alicellids, hirondelleids, opisids and uristids have a reduced first coxa and of these only the hirondelleids and uristids have the inner plater of maxilla 2 shortened.
Apomorphies found only in hirondelleids (except H. sindhusagar) include the enlarged seta on the inner plate of maxilla 1 and the subterminal lateral notch on the inner margin of the palp.
Hirondelleids appear to be the least specialised lysianassoid scavengers. As such, they could be the basal scavenging lysianassoids without close relationships to other extant lysianassoid groups. The 8/3 crown setaltooth arrangement shared between some hirondelleid species (Hirondellea gigas, H. abyssalis, H. sindhusagar) and species of Eurythenes appears to be a homoplasy, independently derived in each group, and indicates a selective pressure among flesh-eating lysianassoids to develop a crown arrangement.
Hirondellea Chevreux, 1889
Hirondellea Chevreux, 1889: 285.
- Stebbing, 1906: 16. - Gurjanova, 1962: 88. -J.L. Barnard, 1969: 345. - Barnard & Ingram, 1990: 7. - Barnard & Karaman, 1991 : 490. Tetronychia Stephensen, 1923 - Schellenberg, 1926 (Stephensen, 1923) ; H. antarctica (Schellenberg, 1926) ; H. brevicaudata Chevreux, 1910 (Birstein & Vinogradov, 1955) ; H. glutonis Barnard & Ingram, 1990 ; H. guyoti Barnard & Ingram, 1990 ; H. kapala sp. nov.; H. naturaliste sp. nov.; H. sindhusagar Horton & Thurston, 2009; H. trioculata Chevreux, 1889; H. wolfendeni (Tattersall, 1909) comb. nov.
Remarks. The taxon Hirondellea wolfendeni is newly included here as a species of Hirondellea. Tattersall (1909) originally assigned it, with some doubts, to the genus Anonyx where it has remained ever since. The characteristic maxilla 1 with subterminal notch on the palp and one of the inner plate setae very broad at the base, clearly place this species in the genus Hirondellea.
Based on the misleading illustration ( fig. 9 ) of Stephensen (1923) , Gurjanova (1962) , Barnard & Ingram (1990) and Horton & Thurston (2009) all key H. abyssalis as having the inner ramus of uropod 2 constricted. Stephensen (1923: 64) noted of uropod 2 that "… in the right side only the proximal part of outer ramus is kept, the inner ramus is totally lost; and in the left up. 2 both of the rami are very short and seem to be in regeneration ...". We have looked at Stephensen's slide and found no constriction on the uropod 2 inner ramus. We suspect that even if it were regenerating it would show some sign of the constriction. The species has never been re-collected. We cannot say for certain whether H. abyssalis uropod 2 inner ramus is constricted or not but the current evidence suggests that it is not constricted and that it should not be recorded as constricted.
Distribution. Hirondelleids have been recorded from all major ocean bodies except the South Atlantic Ocean, the southern Indian Ocean, the Mediterranean Sea and the North Polar Sea. Hirondellea diamantina sp. nov. (Figs 1-3 Etymology. The specific name refers to the vessel HMAS Diamantina which carried out much oceanographic survey work with scientists from CSIRO; used as a noun in apposition.
Key to Species of Hirondellea
Diagnosis. Head lobe narrowly subtriangular. Epistome strongly produced, subtriangular with acute apex. Gnathopod 1 propodus palm strongly acute, slightly concave; dactylus strongly over-reaching palm, with 1 subterminal spine on inner margin. Gnathopod 2 minutely subchelate; propodus length 1.8 × breadth. Epimeron 1 anteroventral corner with a sharp inwardly-directed point. Epimeron 3 posteroventral corner produced into large spine. Uropod 2 inner ramus incised. Uropod 3 outer ramus article 2 long, 0.4 × article 1. Telson length 1.5 × breadth, cleft 55%.
Remarks. As in the Australian species H. franklin and H. naturaliste, H. diamantina has a strongly acute palm on gnathopod 1. Hirondellea diamantina differs from these species in the large spine on the posteroventral corner of epimeron 3.
Distribution. South-eastern Australia in 1840 m depth. Hirondellea endeavour sp. nov. (Figs 4-6 Etymology. The specific name refers to the vessel, HM Bark Endeavour, on which Lieutenant James Cook was sailing when he named the nearest point to the type locality, Point Hicks; used as a noun in apposition.
Diagnosis. Head lobe broadly subtriangular. Epistome strongly produced, subtriangular with acute apex. Gnathopod 1 propodus palm transverse, straight; dactylus slightly over-reaching palm, with 1 subterminal spine on inner margin. Gnathopod 2 minutely subchelate; propodus length 2.2 × breadth. Epimeron 1 anteroventral corner rounded. Epimeron 3 posteroventral corner produced into large spine. Uropod 2 inner ramus not incised. Uropod 3 outer ramus article 2 long, 0.6 × article 1. Telson length 1.2 × breadth, cleft 38 %.
Remarks. Hirondellea endeavour is the only known Australian species with a transverse palm on gnathopod 1. However, H. abyssalis, H. antarctica, H. brevicaudata and H. guyoti all have transverse palms. Hirondellea endeavour shares a non-constricted uropod 2 inner ramus and a medium cleft telson with H. abyssalis and H. brevicaudata. It differs from both of these species in the posteroventral corner of epimeron 3 which is developed into a large spine.
Distribution. South-eastern Australia in 1840 m depth. Etymology. The specific name refers to the vessel, RV Franklin, from which the collection of the type specimen was made; used as a noun in apposition.
Diagnosis. Head lobe broadly rounded. Epistome strongly produced, broadly rounded. Gnathopod 1 propodus palm strongly acute, straight; dactylus strongly over-reaching palm, with 1 subterminal spine on inner margin. Gnathopod 2 minutely subchelate; propodus length 1.7 × breadth. Epimeron 1 anteroventral corner with a sharp inwardly-directed point. Epimeron 3 posteroventral corner broadly rounded. Uropod 2 inner ramus incised. Uropod 3 outer ramus article 2 long, 0.4 × article 1. Telson length 1 × breadth, cleft 40 %.
Remarks. Along with Hirondellea sindhusagar from the northern Arabian Sea, the Australian species H. franklin, H. diamantina and H. naturaliste all have a strongly acute palm on gnathopod 1. Hirondellea franklin differs from H. sindhusagar and H. diamantina in having a rounded posteroventral corner on epimeron 3. It differs from H. naturaliste in the shape of the epistome, the shape of the gnathopod 1 palm (straight in H. franklin and slightly concave in H. naturaliste), the chelation of gnathopod 2 (minutely subchelate in H. franklin and minutely chelate in H. naturaliste), and the cleft of the telson, medium (40%) in H. franklin and deeply cleft (58%) in H. naturaliste.
Distribution. South-eastern Australia in 1770-2698 m depth. Type locality. South-east of Broken Bay, New South Wales, Australia, 33°37'S 152°04'E to 33°39'S 152°02'E, 896-924 m depth.
Etymology. The specific name refers to the vessel, FRV Kapala, from which the collections of the type specimens were made; used as a noun in apposition. Diagnosis. Head lobe broadly rounded. Epistome weakly produced, broadly rounded. Gnathopod 1 propodus palm slightly acute, straight; dactylus strongly over-reaching palm, with 1 subterminal spine on inner margin. Gnathopod 2 minutely subchelate; propodus length 1.8 × breadth. Epimeron 1 anteroventral corner rounded. Epimeron 3 posteroventral corner broadly rounded. Uropod 2 inner ramus incised. Uropod 3 outer ramus article 2 long, 0.3 × article 1. Telson length 1.4 × breadth, cleft 51 %.
Remarks. Hirondellea kapala is the only Australian species with a slightly acute palm on gnathopod 1, but other species in the genus, such as H. dubia Dahl, 1959 ; H. fidenter J.L. Barnard, 1966 ; H. gigas (Birstein & Vinogradov, 1955) ; H. glutonis Barnard & Ingram, 1990; H. trioculata Chevreux, 1889; H. wolfendeni (Tattersall, 1909) Type locality. East of Cape Naturaliste, Tasmania, Australia, 40°45.94'S 149°01.62'E to 40°46.54'S 149°00.27'E, 2400-2500 m depth.
Etymology. The specific name refers to the vessel, Le Naturaliste, after which the nearest point of land to the type locality was named.
Diagnosis. Head lobe broadly rounded. Epistome strongly produced, broadly rounded, truncate ventrally. Gnathopod 1 propodus palm strongly acute, slightly concave; dactylus strongly over-reaching palm, with 2 subterminal spines on inner margin. Gnathopod 2 minutely chelate; propodus length 2.2 × breadth. Epimeron 1 anteroventral corner with a sharp inwardly-directed point. Epimeron 3 posteroventral corner broadly rounded. Uropod 2 inner ramus incised. Uropod 3 outer ramus article 2 long, 0.3 × article 1. Telson length 1.6 × breadth, cleft 58%. Remarks. The Australian species H. naturaliste and H. franklin are the only species in the genus with the combination of a strongly acute palm on gnathopod 1 and a rounded posteroventral corner on epimeron 3. Hirondellea naturaliste differs from H. franklin in the strongly cleft (58%) telson, medium (40%) in H. franklin.
Distribution. East of Tasmania, Australia in 2400-2500 m depth
